Two field experiments were conducted during the two successive seasons of 2011/2012 at the Experimental Farm, Kaha station, Qulubia Governorate to study the effect of using four levels of water regime ,i.e. 60%, 80%, 100 and 120% from class A pan evaporation and five safety materials, i.e. water (as control),amino-z, lithovit (a natural intensified CO2 foliar fertilizer ) as foliar spray on snap bean plants as well as the biofertilize mycorrhizal as a seed treatment before sowing and sap material as a absorbent polymer to increase with holding water capacity before sowing and the effect of that on growth, green snap bean yield Poulista cv ., physical and chemical characters as well as water use efficiency. The results indicated that, mycorrhizal seed treatment, lithovit foliar spray and soil treatment with sap material gave the highest values of green pod characters as well as the vegetative growth, in addition all the safety material used led to significant increment on pod yield and the favorable treatments were obtained by using sap material and foliar spray with amino -z. Concerning to using safety materials with water regime levels, it was found that, spraying snap bean plants with amino-z and irrigation with 120% levels from class A pan evaporation was the superior treatment on green pod yield followed by soil treatment with sap material with 60% of water level. Regarding to the mean of green pod weight, the results showed that treating seed with mycorrhizal and 120% level of water regime gave the highest values during the two seasons, then the treatment of foliar spray with lithovite with 80% level of water regime and the treatment by sap soil treatments with supplied by 60% of water irrigation. Concerning to water use efficiency, the data showed that supplied the plants with the highest amount of water 120% and 100% from water irrigation decreased the values of water use efficiency, on the contrary , it can obtained the highest values of water use efficiency from water supplied with 60% then 80% calculated by class A pan evaporation method. Regarding to the effect of safety material on water use efficiency, it was found that, sap treatment or foliar spray with amino-z then, mycorrhizal treatments gave the highest value of water use efficiency. Generally, it can recommend by using sap material of soil addition before sowing and foliar spray by amino-z followed by treating the seeds with mycorrhizal with irrigation level 60% or 80% to obtained the favorable green pod yield and the favorable water use efficiency.
class A pan evaporation and five safety materials, i.e. water (as control),amino-z, lithovit (a natural intensified CO2 foliar fertilizer ) as foliar spray on snap bean plants as well as the biofertilize mycorrhizal as a seed treatment before sowing and sap material as a absorbent polymer to increase with holding water capacity before sowing and the effect of that on growth, green snap bean yield Poulista cv ., physical and chemical characters as well as water use efficiency. The results indicated that, mycorrhizal seed treatment, lithovit foliar spray and soil treatment with sap material gave the highest values of green pod characters as well as the vegetative growth, in addition all the safety material used led to significant increment on pod yield and the favorable treatments were obtained by using sap material and foliar spray with amino -z. Concerning to using safety materials with water regime levels, it was found that, spraying snap bean plants with amino-z and irrigation with 120% levels from class A pan evaporation was the superior treatment on green pod yield followed by soil treatment with sap material with 60% of water level. Regarding to the mean of green pod weight, the results showed that treating seed with mycorrhizal and 120% level of water regime gave the highest values during the two seasons, then the treatment of foliar spray with lithovite with 80% level of water regime and the treatment by sap soil treatments with supplied by 60% of water irrigation. Concerning to water use efficiency, the data showed that supplied the plants with the highest amount of water 120% and 100% from water irrigation decreased the values of water use efficiency, on the contrary , it can obtained the highest values of water use efficiency from water supplied with 60% then 80% calculated by class A pan evaporation method. Regarding to the effect of safety material on water use efficiency, it was found that, sap treatment or foliar spray with amino-z then, mycorrhizal treatments gave the highest value of water use efficiency. Generally, it can recommend by using sap material of soil addition before sowing and foliar spray by amino-z followed by treating the seeds with mycorrhizal with irrigation level 60% or 80% to obtained the favorable green pod yield and the favorable water use efficiency.
INTRODUCTION
Bean is considered one of the economic important vegetable crops in Egypt. It does not consume large amounts of fertilizer, plus it is consider short season crop, where as it produce green pod yield through short period after two months from sowing, as well as, it is one of the crops that cause soil fertility or neither consumes nor depletes soil nutrients. It's also one of the few vegetable crops that can be grown with particularly described it for either local consumption or exportation, moreover, the green pods or dry snap bean seeds contain cheap source from protein and carbohydrate.
There is a critical need to balance water availability, water requirements and water consumption thus water conserving is becoming a decisive consideration for agriculture, where water is the main limiting factor for plant growth. Moreover, plants are prodigal in the water use because only roughly 5% of water uptake is used for its growth and de-382 velopment while the remaining 95% is lost through transpiration and leaching (Prakash and Ramachandran, 2000) . Evapotranspiration data for agricultural crops has become increasingly important in irrigation management as well as in water resources management. It is dependent not only on the meteorological elements, but also on factors related to the crop and to the soil availability and soil environment. Many authors have established general relationships between evapotranspiration and biomass production. However, Onder et al (2006). They added also that pod weight, length of plant significantly increased with increasing amount of water. In the experiment, pod width, length of pod increased with increasing amount of water. But such increases in these parameters were not significant, statistically. Moreover, they found also that increasing the amount of irrigation water resulted in a significant reduction in number of leaf per the plants. El-Gendy et al (2007) elucidated that the maximum yield of snap bean was obtained with the first treatment (100% ETc) whenever the lower yield resulted from the third treatment (50% ETc).Moreover, The irrigation at I100 level gave the highest green bean yield. Unirrigated treatment (I0) gave the lowest values for yield and yield parameters. Similar relationships between irrigation amount and bean yield were also reported by Ozekici (2001) reported no significant differences in yield quality between water amounts. (Werth and Kuzyakov 2008) . While the longer scale includes the accumulation of above and belowground biomass during the entire growth period, and actually represents the cumulative effects of the shorter process-related timescale.
Lithovit, a natural intensified CO2 foliar fertilizer for indoor/outdoor use, is a top-quality natural technological product created by tribodynamic activation and micronization to levels of 10-20 microns. Lithovit can considerably increase the photosynthesis rate, since one of the essential factors limiting photosynthesis outdoors is the lower natural CO2 content of the air. This leads to yield increases (up to 50% and more), accompanied by a reduced water requirement (by up to 75%), and since with Lithovit, plants are able to keep the stomata closed longer time in case of water stress (balancing of nutrients). In addition, the micronutrients also contained in the product and the trace elements that influence plant physiology and increase the resistance against unfavorable weather condition and diseases, growth, vitality and general quality of the crop.
Regarding to amino zeid contain 85% amino acids, it is known that, amino acids as organic nitrogenous compounds stimulated cell growth acting as buffers maintaining favorable pH value within the plant cell as well as synthesizing other organic compounds, such as protein, amines, purines,pyrimidines, alkaloids, vitamins, enzymes, terpenoids and others (Goss, 1973) .
Most plant species exploit the soil with the help of beneficial microorganisms called mycorrhizal
Safety materials effect on water relations of snap bean
Arab Univ. J. Agric. Sci., 22(2), 2014 383 fungi it can significantly increase water uptake by their host plants, and can provide a measurable degree of drought stress for plants grown under droughty conditions where irrigation is not available. Fields under reduction in water without irrigation can produce normal crop yields by applying mycorrhizal fungi inoculants. Moreover, it has been demonstrated that AM symbiosis affects the water relations of many plants. The AM symbiosis often results in the change of water movement into, through, and out of the host plants, with consequent effects on tissue hydration and plant physiology. The contribution of mycorrhizal symbiosis to drought tolerance is due to a combination of physical, nutritional, physiological, and cellular effects (Aroca et al 2008 and Miransari, 2010). Moreover, it can increase plant nutrient uptake, growth and yield quality (Cameron, 2010). Mycorrhiza offers several benefits to the host plant, including faster growth, improved nutrition and improved soil structure. Arbuscular mycorrhiza (AM) acts as a major conduit in principal elemental cycles (Fitter et al 2011) . Mycorrhiza may especially enhance plant uptake of phosphors (P), nitrogen (N) and micro nutrients (Marschner and Dell, 1994) .
However, this work was raised to elucidate the response of snap bean plants to some safety materials under different water regimes as well as the relationship between us on consumptive use (WCU), water use efficiency and its reflects on snap bean growth, pod yield and its quality.
MATERIALS AND METHODS
The present work was carried out during two successive seasons of 2011 and 2012 at the Experimental Farm, Kaha Station, Qalubia Governorate. Soil was clay in texture with 7.2 ph, 3.5 EC 1.15% organic matters, 110 ppm N, 49 ppm P and 103 ppm K. Seeds of snap bean cv. Poulista were obtained from Horticultural Research Institute, Agriculture Research Center, Egypt and sown on September 23 rd and 22 nd in 2011 and 2012, respectively. A split plot design system with three replicates was adopted. The seeds of snap bean were sown in hills on one side of ridges at 25 cm spaces. The area of each experimental plot was 2.4m 2 (4m long with 0.6m width). The experiment include twenty treatments, i.e., the combination among 4 irrigation levels, namely 60%, 80%, 100% and 120% from historical class A pan evaporation data (2010/2011 and 2011/2012) for Qalubia region, expressed as mm/ day were distributed at random in main plots, five safety materials as shown in Table (1) , (water, Amino-z, Lithovit, Mycorrhizal and Sap) occupied the sub plots. Compounds (water, Amino-z and Lithovit) were used as foliar nutrition. Plants were sprayed three times with aqueous solution of the used materials, the first spray was conducted at the three true leaves stage, whereas the second and third spray were preformed 12 days intervals. Sap material was mixed with soil before sowing during soil preparation at 15 cm depth a rate of 8 kg / fed. While, the used of mycorrhizal was added a rate of 2 kg per fedan as a suspension and the seeds were treated with it before sowing: 
II-Yield and Yield components
A random sample of 10 green pods at the second picking 75 days after sowing from each sub plot were taken to determine the following data:
Average pod length (cm), Pod diameter (cm), Average fresh pod weight (g) -Average dry pod weight (g) and Total pod yield ton/fed.
III-Chemical properties
Total leaf chlorophyll was measured using Minolta chlorophyll Meter SPAD-501 as SPAD units. Total nitrogen, phosphorus and potassium were determined in dry pods on the basis of dry weight according to the methods described by Bremner and Mulvaney (1982); Olsen and Sommers (1982) and Jackson (1967), respectively.
Total protein %: It was determined as nitrogen of pod content and converted to its equivalent protein content by multiplying N content* 6.25 (A.O.A.C.1990).
Total sugars. It was determined on the basis of pod dry matter, calorimetrically using spectrophotometer with the phenol sulphuric acid method described by Dubois et al (1956).
Statistical Analysis: All data were subjected to statistical analysis according to the procedures reported by Snedecor and Cochran (1982) using M. stat program and means were compared by L.S.D multiple range tests at the 5 % level of probability in the two seasons of experimentation.
RESULTS AND DISCUTION

3.I-Effect of water regime, safety materials on vegetative growth
I.1 Effect of water regime levels
The vegetative growth parameters of snap bean plants, i.e., plant length, number of leaves/plant, leaf area as well as the fresh and dry weight of plant as affected by irrigation levels and some safety materials are shown in Table (4). The data reveal that irrigation regime did not exert significant effect on plant length in both growing season in spite of the 100% and 120% irrigation showed obvious increment in plant length and number of leaves compared to 60% or 80%. Meanwhile, the differences between treatments reached to the level of significance in the first season for number of leaves. The abundance of water under 100% and 120 of class A pan encouraged the meristematic activity and hence the length of plants. The greatest number of leaves was found on the tallest plants where the abundance of water under 100% and 120% of class A pan promoted the meristematic activity then led to increasing the length of plant and hence, number of leaves.
Leaf area, plant fresh as well as dry weights of 120% treatment were the highest value compared to the other treatments in both seasons. The highest value of plant length, the greatest number of leaves per plant and the highest values of leaf area due to 120% class A pan might enable to plants intercept and synthesize more metabolites than plants supplied by 100%, 80% or 60% treatments which might be reflected on the fresh and dry weight of the plants. 
I.2 Effect of safety materials
As shown in Table (4), snap bean plants grown from seeds treated with mycorrhizal, sprayed with lithovit and grown in the soil treated with sap materials gave the highest values of vegetative growth parameters, i.e., plant length, number of leaves/ plant, leaf area as well as the fresh and dry weight of plant. This was true in both growing season. These results may be due to Mycorrhiza offers several benefits to the host plant, including faster growth, improved nutrition and acts as a major conduit in principal elemental cycles (Fitter et al  2011) . It can increase plant nutrient uptake especially P and N (Marschner and Dell 1994).
Concerning to lithovit, it is a natural intensified CO2 foliar fertilizer can considerably increase the photosynthesis rate. In addition, the micronutrients also contained in the product and the trace elements that influence plant physiology and increase growth.
The application of sap material which contain the anionic polyacrylamide polymers (PAMs). The results of the interaction effect between irrigation levels and safety materials on vegetative growth, i.e., plant length, number of leaves, leaf area and fresh as well as dry weight of snap bean plant are shown in Table (4). It is obvious that plants treated with mycorrhizal and supplied by 120% of irrigation water gave the highest values of all vegetative growth parameters except plant length and leaf area, data revealed also that sap material and supplied snap bean plants by 120% of irrigation water gave the highest values of all vegetative growth. Table ( 5) show that, there is no significant effect from using all irrigation treatments on pod length or pod diameter in both growing seasons and fresh pod weight in the second season while in the first seasons the highest values of fresh pod weight were obtained from using 60% and 80% followed by 120% of the calculated amount of water treatments. On the other hand, plants irrigated with 120% treatment gave the highest pod yield in both growing seasons. These results are agreement with the results of Ozekici (2001) 
II-Effect of water regime levels, safety materials on yield and yield components
II.1 Effect of water regime levels
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II.2 Effect of safety materials
Yield and yield attributes of snap bean showed significant results by using different safety materials as shown in Table ( 5). The data showed that the plants treated with mycorrhizal, lithovit followed by sap materials exerted the highest values of pod length and fresh pod weight in both growing seasons but the differences did not reach to significance level in the second season for pod diameter. On the contrary, Mycorrhiza offers several benefits to the host plant, including faster growth, improved nutrition and improved soil structure. Arbuscular mycorrhiza (AM) acts as a major conduit in principal elemental cycles (Fitter et al 2011) . It can increase plant nutrient uptake and yield quality as mentioned by (Cameron 2010).concerning to lithovit, the micro-nutrients contained in the product and the trace elements that influence plant physiology and increase the resistance against the different stresses, growth, vitality and general quality of the crop. Moreover, pod yield was significantly increased by all safety materials treatments. In this respect, using sap material and spraying plants with amino-z were the best effective treatments on snap bean yield in both growing seasons. This increase is due to positive effects of PAMs and amino acids on crop yields and growth activities which can be found in Bjorneberg et al. 
II.3 Effect of the interaction between water regime levels and safety materials on yield and yield components
The response of snap bean yield and yield attributes to the interaction effect among irrigation water quantity and safety materials are shown in Table ( 5). The results revealed that the highest values of pod length was obtained from plants sprayed with lithovit compound and supplied by 80% of water irrigation in the second season but the increase failed to reach the significant in the first season . Moreover, pod yield increased significantly in the first season. In this respect, using sap material and spraying plants with amino-z and supplied by 120% of water irrigation followed by using sap material with 60% of water irrigation were the best effective treatments on snap bean yield. Concerning fresh pod weight, data showed that the plants treated with mycorrhizal and supplied by 120% of water irrigation gave the highest values in both growing seasons followed by plants treated with lithovit and supplied by 80% of water irrigation and sap material with 60% of water irrigation, respectively. While, pod diameter showed non-significant differences between irrigation water quantity and safety materials in both growing season. Table ( calculated by class A pan produced pods containing the highest values of total sugars% and K% compared with those supplied by higher a mounts of water (100% or 120%). These results are in agreement with those obtained by Adams (1990) on tomato, who found that restricting water to 60% and 80% of the water requirement increased potassium concentration in the fresh organs of tomato. While, Plants supplied by 120% of the class A pan records, showed higher concentration of P% in its pods than those supplied by other treatments. These results may be due to abundance of water quantities encouraged the absorption of minerals and its translocation to leaves. Alam (1999) reported that, Water stress may affect the mineralnutrient relations in plants. Generally, drought reduces both nutrient uptakes by the roots and transport from the roots to the shoots, because of restricted transpiration rates and impaired active transport and membrane permeability.
III-Effect of water regime, safety materials on chemical properties
III.1 Effect of water regime levels
Data in
Regarding the effect of irrigation water quantity on leaf chlorophyll contents, data in Table ( 6) revealed that plants supplied by 120% of water calculated by class A pan showed the lowest concentration of chlorophyll in the leaves than those supplied by less amounts of water (60%, 80% or 100%). The results are true in both growing seasons. The reduction in moisture content in tissues of plants supplied by less amount of water may owe much to such observation. It is worth to mention that the leaf area of snap bean plants was increased as the amount of irrigation water increased (Table, 4 ) and this might compensate much for the reduction in the chlorophyll content in the leaves under the treatments of high irrigation levels. In this connection Mahamoud (2000) on pea, Buan (2002) on pea and cowpea and ElMogy et al. (2012) on pea, they found that irrigation levels significantly affected on total chlorophyll contents in plant leaves. Thus, the low level of irrigation levels increased the concentration of total chlorophyll.
III.2 Effect of safety materials
As shown in Table (6) using mycorrhizal for snap bean plants as seeds treatment before sowing gave the highest concentration of pod total sugars in both growing season. Moreover, mycorrhizal and sap materials were the best treatments for P% these results are agreement with the results showed by(Marschner and Dell 1994) they reported that mycorrhiza may especially enhance plant uptake of phosphors (P), nitrogen (N) and micro nutrients. Moreover, it can increase plant nutrient uptake (Cameron 2010) and acts as a major conduit in principal elemental cycles (Fitter et al 2011) Concerning to the effect of amino z, it was found that, the plants sprayed with amino-z compound gave pods contain high concentration of K and high concentration of chlorophyll in the leaves, these result may due to chemical structure of amino zeid, which contain 85% amino acids, it is known that, Amino acids as organic nitrogenous compounds stimulated cell growth. (Goss, 1973) .
III.3 Effect of the interaction between water regime levels and safety materials on chemical properties
Effect of the interaction between irrigation levels and safety materials on chemical properties, total sugars, total protein, N, P, K% in snap bean pod and chlorophyll in the leaves are shown in Table  ( 6). It is obvious that plants sprayed with amino-z and supplied by80 % of irrigation water gave the highest values of chlorophyll in the leaves in the first season but in the second season the increase was non significant. While, plant treated with mycorrhizal and supplied by 60 or 80% of irrigation water gave the highest values of pod total sugars % in the first season and second season, respectively. On the other hand irrigation with 120 % and using sap material showed the highest concentration of P % this was true in both growing season. Moreover, spraying amino-z compound and supplied by 60 % of irrigation water gave the highest values of K % in two seasons.
I.V Water Use Efficiency (WUE)
Water use efficiency of snap bean plants at different levels of irrigation and safety materials is shown in Table (7) . Data revealed that water use efficiency decreased as the amount of irrigation water increased to 100% or120% level of pan method and the highest values were obtained from 60% treatment followed by 80% of water calculated by class A pan evaporation method. This was true in both growing season. The reduction in WUE by the increasing the amount of irrigation water to the levels of 100% or 120% pan method might be due to the increasing in snap bean water consumption use (WCU) as shown in Table (7) .
In this connection, Mahmoud ( Table (7) show that plants treated with sap ,amino-z followed by mycorrhizal elucidated the highest values of WUE in the first season as well as in the second season . The increasing in WUE by using sap, amino-z or mycorrhizal might be due to the increasing in total yield of snap bean plants as shown in Table (4) . In this regard, several investigators reported that values of WUE were affected by two components, i.e., marketable yield and water applied (Saleh and El-Tantawy, 2001). Moreover, concerning sap material which contain PAMs can also preserve plant-available water in soils so as to maintain sufficient soil moisture (Nadler and Steinberger 1993), thus increase water use efficiency and reduce water stress during drought events.
Generally, it can recommend by using sap material of soil addition before sowing and foliar spray by amino-z followed by treating the seeds with mycorrhizal with irrigation level 60 % or 80% to obtained the favorable green pod yield and the favorable water use efficiency. 
